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West Lothian Council

Executive Summary

This report is the 2013 Progress Report undertaken in accordance with West Lothian

Council’s statutory obligation under the National Air Quality Strategy.

The report considers measured pollutant concentrations from within West Lothian for
the calendar year 2012 and considers the potential for exceedences of Air Quality

Objectives as a result of new or significantly changed local emission sources.

Measured pollutant concentrations across the Council area in 2012 were generally
similar to those measured in 2011. Broxburn NO, concentration remains above
objective levels therefore the Air Quality Management Area here is retained. The
longer term trend apparent at sites outside Broxburn shows no increase or decrease
except in Linlithgow High Street where diffusion tube surveys indicate exceedences
in NO, concentration and will proceed to a Detailed Assessment.

Measured PM;o annual mean concentrations at all sites were below air quality

objective levels.
Rusha opencast coal mine is the only new or significantly changed emission sources

identified within West Lothian which has potential to cause exceedences of air quality

objectives.
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1 Introduction

1.1 Description of Local Authority Area

West Lothian is situated between Edinburgh and the Borders to the east, Falkirk, and
North Lanarkshire to the west and South Lanarkshire to the south with the Firth of
Forth to the north. The region rises from the lowlands in the north and northeast to
the Pentland Hills in the southeast and moor land in the south and west. Its 428 sq.
km (165 sqg. miles) are mainly used for agriculture or urban development. The major
source of air pollution is from road traffic with several main roads including the M8,
M9, A89 and A71 passing east-west through the district. Industrial sources of air
pollution in West Lothian are relatively scarce and are mostly situated in designated

industrial areas away from relevant receptors.

1.2 Purpose of Progress Report

This report fulfils the requirements of the Local Air Quality Management process as
set out in Part IV of the Environment Act (1995), the Air Quality Strategy for England,
Scotland, Wales and Northern Ireland 2007 and the relevant Policy and Technical
Guidance documents. The LAQM process places an obligation on all local authorities
to regularly review and assess air quality in their areas, and to determine whether or
not the air quality objectives are likely to be achieved. Where exceedences are
considered likely, the local authority must then declare an Air Quality Management
Area (AQMA) and prepare an Air Quality Action Plan (AQAP) setting out the

measures it intends to put in place in pursuit of the objectives.
Progress Reports are required in the intervening years between the three-yearly
Updating and Screening Assessment reports. Their purpose is to maintain continuity

in the Local Air Quality Management process.

They are not intended to be as detailed as Updating and Screening Assessment

Reports, or to require as much effort. However, if the Progress Report identifies the
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risk of exceedence of an Air Quality Objective, the Local Authority (LA) should
undertake a Detailed Assessment immediately, and not wait until the next round of

Review and Assessment.

1.3 Air Quality Objectives

The air quality objectives applicable to LAQM in Scotland are set out in the Air
Quality (Scotland) Regulations 2000 (Scottish SI 2000 No 97), the Air Quality
(Scotland) (Amendment) Regulations 2002 (Scottish SI 2002 No 297), and are
shown in Table 1.1. This table shows the objectives in units of microgrammes per
cubic metre pg/m? (milligrammes per cubic metre, mg/m? for carbon monoxide) with

the number of exceedences in each year that are permitted (where applicable).
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Table 1.1  Air Quality Objectives included in Regulations for the purpose of
LAQM in Scotland
Air Quality Objective Date to be
Pollutant Concentration Measured as achieved by
16.25 pg/m® Running annual 31.12.2003
mean
Benzene :
3.25 pg/m® Running annual 31.12.2010
mean
1,3-Butadiene 2.25 ug/m® Running annual 31.12.2003
mean
Carbon monoxide 10 mg/m® Running 8-hour 31.12.2003
mean
0.50 pg/m® Annual mean 31.12.2004
Lead 3
0.25 pg/m Annual mean 31.12.2008
200 pg/m? not to be
exceeded more
than 18 ti 1-hour mean 31.12.2005
Nitrogen dioxide an 1o imes a
year
40 pg/m® Annual mean 31.12.2005
50 pug/m?, not to be
Particulate Matter exceeded more 24-hour mean 31.12.2010
(P_MlO) . than 7 times a year
(gravimetric)
3
18 pg/m Annual mean 31.12.2010
350 pg/m®, not to
be exceeded more
than 24 times a 1-hour mean 31.12.2004
year
125 pg/m?, not to
Sulphur dioxide | P€ exceeded more | 24-hour mean 31.12.2004
than 3 times a year
266 pg/m?*, not to
be exceeded more
15-minute mean 31.12.2005

than 35 times a

year
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1.4 Summary of Previous Review and Assessments

Report Type

Report
Date

Outcomes

Review and
Assessment
Stages 1 and 2

October
2000

Prescribed air quality objectives are all likely
to be achieved.

Recommended that current air quality
monitoring work in West Lothian be
continued.

Updating and
Screening
Assessment

June
2003

Objectives for both NO, and PMyq currently
being met. To continue monitoring in worst-
case situations including locations close to
busy roads.

No need for Detailed Assessment of
Benzene, however consideration to be given
for monitoring at petrol stations at Deer Park
and Lizzie Bryce roundabouts.

No need for further monitoring of 1,3-
Butadiene and Lead.

No need for Detailed Assessment of CO or
SO,

Progress Report

2004

No Detailed Assessments required for any
pollutant.

Benzene to be monitored at Lizzie Bryce
petrol station.

Progress Report

2005

Groundhog moved to Cairnie Place,
Whitburn from 31/01/2005

NO, analyser problems, low data capture.
One exceedence of 24-hour mean PMyo due
to elevated background.

No Detailed Assessments required for any
pollutant.

Updating and
Screening
Assessment

July
2006

No exceedences of any pollutant therefore
no requirement to proceed to a Detailed
Assessments for any pollutant.

Progress Report

April
2007

No exceedences of any pollutant therefore
no requirement to proceed to a Detailed
Assessments for any pollutant.

Monitoring of Benzene to cease due to low
measured concentrations.
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PMso very close to objective in Linlithgow.
Automatic monitoring of NO, proposed for
Broxburn.

Progress Report

March
2008

No exceedences of any pollutant therefore
no requirement to proceed to a Detailed
Assessments for any pollutant.

Automatic monitoring of NO, and PMyq
proposed for Broxburn.

Upgrade to FDMS planned at Linlithgow

Updating and
Screening
Assessment

September
2009

No exceedences of any of the pollutants
objective values.

Real time monitoring to continue in Linlithgow
and Broxburn. PM;o concentration at
Linlithgow close to objective with elevated
levels measured at Broxburn.

NO, diffusion tubes to be deployed in West
Calder Main Street for Detailed Assessment.
A poultry farm was identified as requiring a
Detailed Assessment.

Further traffic surveys required to assess
identified busy roads/junctions using DMRB.
Mobile monitoring station (Groundhog) to be
relocated to Uphall Station.

Osiris units measuring to be deployed at
various locations throughout West Lothian.

Progress Report

June
2010

Poultry farm detailed assessment not
required per Scottish Government advice.

Broxburn exceeded annual PM;, objective,
detailed assessment to be undertaken

Progress Report

July
2011

Groundhog relocated to Whitburn Cross
providing data from 08/02/10.

Monitoring at Broxburn continued to exhibit
an exceedence (21pg/m®) of the PMyoannual
objective. A Detailed Assessment (DA) was
commissioned.

A diffusion tube survey was also undertaken
in Broxburn in 2010 which highlighted
elevated concentrations of NO; levels.
Potential for an Air Quality Management Area
(AQMA) to be declared for PMyp and
potentially NO.

Monitoring at Linlithgow High Street in 2010
highlighted a reduction in PMjg
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concentrations, however poor data capture
was experienced. Measured concentrations
in Linlithgow identified to be close to
exceedence of PM;o annual objective level,
continuing trend. It was therefore considered
for a DA to be undertaken.

A diffusion tube survey for NO; in West
Calder was undertaken as recommended in
the 2009 Progress Report. The levels of
concentration were well below the annual
objective level. The survey continued through
2011.

Updating and
Screening
Assessment

October
2012

Monitoring at Broxburn continued to exhibit
exceedences of both the PM;gand NO»
annual objectives.

Broxburn DA recommended AQMA
declaration for PM;o and NO; annual
objectives.

Broxburn AQMA declared 29/03/11
Linlithgow DA recommended AQMA for
annual PMj objective. Declaration to be
postponed until analysers moved to worst
case position.

LAQM Progress Report 2013
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Figure 1.1 Map of AQMA Boundaries

Broxburn AQMA boundary is detailed in Figure 1.1 in Appendix B
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2 New Monitoring Data

During 2012 West Lothian Council monitored both PM;o and NO;, at several locations

throughout the Council area using both automatic and passive sampling methods.

All automatic monitoring PM3o and NO, data have been fully ratified by Ricardo-AEA
on behalf of the Scottish Government (detailed in Appendix A). Diffusion tube data
have been corrected using a local bias correction (detailed in Appendix C). Details of

the quality control and data correction are reported in Appendix A.

2.1 Summary of Monitoring Undertaken

West Lothian Council monitor PM;o and NO using a combination of automatic
analysers and passive diffusion tubes (PDT). The automatic monitoring sites are
presented in Table 2.1 and the details of non-automatic monitoring sites are

presented in Table 2.2.

2.1.1 Automatic Monitoring Sites

During 2012 the Council operated three real time automatic analysers at four
locations. The Groundhog mobile unit at Whitburn Cross was decommissioned on
03/04/12 due to consistent low pollutant levels. A new automatic monitoring site was
established at Newton from 23/05/12. The two other automatic analysers continued
to operate at Broxburn East Main Street (CMC) and Linlithgow High Street (Romon
300).

Figure 2.1 Map of Automatic Monitoring Sites

All monitoring site locations are detailed in Figure 2.1 Appendix B
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Table 2.1  Details of Automatic Monitoring Sites
Relevant
?
Exposu_re. Distance | Does this
(Y/N with .
Inlet distance to Kerb of | Location
Site Site Name | Site Tvpe X OS Grid | Y OS Grid Heiaht Pollutants In Monitoring (m) from Nearest | Represent
ID yp Reference | Reference 9 Monitored | AQMA? | Technique o Road (m) Worst-
(m) monitoring :

. (N/A if not Case
site to applicable) | Exposure?
relevant bp P '

exposure)
- FDMS
Hnlthgow | - - dside | 200089 | 677000 PMio N NO Y(-5.5m) 7 N
oadside -5.5m m
ML Romon 2.4m NO. "
analyser
FDMS
BroXbUN | adside | 308314 | 672231 PMio Y NO Y(3.5m) 2 Y
oadside .5m m
CMm2 CNC 2.3m NO, X
analyser
_ FDMS
Whitburn _ PMjo
CM3 Roadside 294659 664942 3.0m N NOy Y(Om) 5m Y
Groundhog ' NO,
analyser
FDMS
_ PMio
cm4 | Newton Roadside 309258 677728 2.4m NO N NOy Y(2.0m) 2.4m Y
CNC ? analyser
LAQM Progress Report 2013 13
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2.1.2 Non-Automatic Monitoring Sites

The Council added to its network of diffusion tubes in 2012 to create a total of 42
tubes at 20 sites. Additional diffusion tube coverage was added in the street canyon
at the east end of Linlithgow High Street, with four new sites set up on 06/01/12 and
an additional two sites on 22/06/12. The monitoring sites represent public exposure
and areas of high pollution concentrations at a variety of roadside and urban
background locations. There are 2 tubes at 18 sites and 3 tubes co-located with the
real time analysers at Linlithgow High Street and Broxburn West Main Street.
Diffusion tube data remains valuable and the Council is committed to making it
publicly available. The Council has therefore continued to input data on the web
based data entry system.

Diffusion tube QA/QC is detailed in Appendix A.

Figure 2.2 Map of Non-Automatic Monitoring Sites

All monitoring site locations are detailed in Figure 2.1 in Appendix A

LAQM Progress Report 2013 14
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Table 2.2 Details of Non- Automatic Monitoring Sites
Relevant
Is Exposure? . :
Monitoring | (Y/N with Distance | Does t_h|s
Site Co-located distance to Kerb of | Location
Site Site Site Tvpe X OS Grid | Y OS Grid Heiaht Pollutants In with a (m) from Nearest | Represent
ID Name yp Reference | Reference 9 Monitored | AQMA? : o Road (m) Worst-
(m) Continuous | monitoring .
. (N/A if not Case
Analyser site to applicable) | Exposure?
(Y/N) relevant PP P '
exposure)
DT1 | Newton Roadside 309223 677711 2.5 NO; N N Y(3m) 2m Y
DT2 Br\j’vxl\k/’lgm Roadside | 308165 | 672222 | 2.0 NO, Y N Y(Facade) 3m Y
DT3 Brgﬁ’gm Roadside | 308426 | 672233 | 2.5 NO, Y N Y(1.5m) 4m Y
DT4 Brg’,‘\lbgm Roadside | 308314 | 672231 | 2.2 NO, Y Y Y(3m) 2m Y
DT5 'g%‘gi‘i{: Roadside | 309368 | 672213 | 2.3 NO, Y N Y(4m) 2m Y
Dedridge Urban
DT6 | Cod. Rise Background 306403 666341 2.4 NO, N N Y(4m) 3m N
DT7 (\:’Z %Setr Roadside | 301758 663158 2.4 NO, N N Y(2m) 2m Y
DTS Wé‘;gbsusm Roadside | 294687 | 665030 | 2.1 NO, N N Y(Facade) 3m Y
DT9 Arg‘rigz'e Roadside | 293842 | 668588 | 2.4 NO, N N Y(2m) om Y
LAQM Progress Report 2013 15
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Relevant
Is Exposure? . :
o . Distance | Does this
. Monitoring (Y/N with to Kerb of | Location
Site Site Site Tvpe X OS Grid | Y OS Grid Hiilteht Pollutants In Co;ﬁﬁa;ed ?rlr?)t?rnocri Nearest | Represent
ID Name yp Reference | Reference 9 Monitored | AQMA? : o Road (m) Worst-
(m) Continuous | monitoring (N/A if not Case
Analyser site to applicable) | Exposure?
(Y/N) relevant
exposure)
DT10 zaéﬁ%‘gg Roadside | 297401 | 668772 | 2.2 NO, N N Y(Facade) 3m Y
pr11 | Bathgate | o oodside | 207467 | 668734 | 2.5 NO, N N Y(12m) 4m Y
Steelyard
DT12 Blf‘itnhg‘;tte Roadside | 297570 | 668586 | 2.5 NO, N N Y(5m) 4m Y
Bathgate Urban
DT13| "ot | Background | 297656 | 669298 | 18 NO, N N Y(3m) 10m N
Linlithgow .
DT14 | Somon | Roadside | 299989 | 677090 | 2.3 NO, N Y Y(-5.5m) 7m Y
DT15 L;'”'S'tthlgls\‘;" Roadside | 299930 | 677070 | 2.5 NO, N N Y(Facade) | 1.4m Y
DT16 ngnls'tpg\‘j\‘;" Roadside | 299911 | 677052 | 2.5 NO, N N Y(2m) 2.9m Y
DT17 Lg"g[‘ﬂloEW Roadside | 300479 | 677148 | 2.5 NO, N N Y(3.4) 2m Y
DT18 Lg"g[‘%"EW Roadside | 300485 | 677125 | 2.5 NO, N N Y(7.5m) 2.2m Y
DT19 L'ﬂ“tshtglgw Roadside | 300398 | 677132 | 2.5 NO, N N Y(Facade) | 2.4m Y
DT20 L'ﬂ"g‘tggw Roadside | 300405 | 677118 | 2.5 NO, N N Y(Facade) 3m Y
LAQM Progress Report 2013 16
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2.2 Comparison of Monitoring Results with Air Quality
Objectives

The following section considers measured PMip and NO, concentrations and

compares the monitoring results with the relevant air quality objective.

Nitrogen Dioxide (NO,)

During 2012 the Council monitored NO, using three real time automatic analysers at
four locations. The Groundhog mobile unit at Whitburn Cross was decommissioned
on 03/04/12 and a new automatic monitoring site utilising an automatic NOx analyser
was established at Newton from 23/05/12. The two other automatic analysers
continued to operate at Broxburn East Main Street (CMC) and Linlithgow High Street
(Romon 300).

Automatic Monitoring Data

The annual mean and 1-hour mean NO, automatic monitoring data for 2012 and
previous years are presented in Tables 2.3 and 2.4. Trends in the annual mean NO,
concentrations measured at automatic monitoring sites are illustrated in Figure 2.3.
Measured exceedences of National Air Quality Strategy objectives are highlighted in
bold.

Data capture at Linlithgow and Broxburn was considered good at well above 90%. As
Whitburn and Newton were both only operating for part of the year annual data

capture was less than 90% and both these sites data required annualisation.

Measured concentrations are below the annual mean objective for NO, at Linlithgow
(CM1), Whitburn (CM3) and Newton (CM4). The measured annual mean NO;
concentration at Broxburn (CM2) in 2012 was 45pg/m® which remains above the
annual mean objective level of 40ug/m?.

There were no measured exceedences of the 1-hour objective for NO..

LAQM Progress Report 2013 17
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Table 2.3  Results of Automatic Monitoring for NO,: Comparison with Annual Mean Objective

o Valid Data valid Data Annual Mean Concentration (ug/m°)
Site ID Site Type Within Capt_ure_for Capture 2012
AQMA? Monitoring 0 D 2008* © 2009* ¢ 2010*° 2011*° 2012°
Period % @
CM1 Roadside N 99.1 99.1 20 21 26 18 18
CM2 Roadside Y 97.2 97.2 40 39 46 43 45
CM3 Roadside N 100 25.5 N/A N/A 17 22 19°
CM4 Roadside N 97.9 60.5 N/A N/A N/A N/A 32°¢

In bold, exceedence of the NO, annual mean AQS objective of 40ug/m?®
% i.e. data capture for the monitoring period, in cases where monitoring was only carried out for part of the year

bi.e. data capture for the full calendar year (e.g. if monitoring was carried out for six months the maximum data capture for the full
calendar year would be 50%)

¢ Annualised means

LAQM Progress Report 2013 18
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Figure 2.3 Trends in Annual Mean NO, Concentrations Measured at Automatic Monitoring Sites
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Broxburn continues to exhibit an annual NO, concentration above the annual objective of 40pg/m*. All other sites are well below this

level.
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Table 2.4  Results of Automatic Monitoring for NO,: Comparison with 1-hour Mean Objective

N Valid Data valid Data Number of Hourly Means > 200ug/m?®
Site ID Site Type Within Capt_ure_for Capture 2012
AQMA? Monitoring 0 P 2008* © 2009* € 2010* ¢ 2011*°¢ 2012°¢
Period %

CM1 Roadside N 99.1 99.1 0 0 0 (149) 0 0
CM2 Roadside Y 97.2 97.2 0 (126) 1 0 0 0
CM3 Roadside N 100 255 0(111) | 0(82) | 0(59) 0 0 (78)
CM4 Roadside N 97.9 60.5 N/A N/A N/A N/A 0 (147)

In bold, exceedence of the NO, hourly mean AQS objective (200pug/m® — not to be exceeded more than 18 times per year)
% i.e. data capture for the monitoring period, in cases where monitoring was only carried out for part of the year

bi.e. data capture for the full calendar year (e.g. if monitoring was carried out for six months the maximum data capture for the full

calendar year would be 50%)
° If the data capture for full calendar year is less than 90%, include the 99.8" percentile of hourly means in brackets

* Number of exceedences for previous years is optional

LAQM Progress Report 2013 20
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Diffusion Tube Monitoring Data

The NO, diffusion tube monitoring data for 2012 and previous years are presented in
Tables 2.5 and 2.6 respectively. At diffusion tube locations where data capture is

less than 75% it has been necessary to annualise measured concentrations.

The diffusion tube monitoring results have been adjusted for laboratory bias and
where appropriate corrected for distance. Details of bias adjustment factors are
explained in Appendix A. Trends in the annual mean NO, concentrations measured
at roadside diffusion tube sites with historic data are illustrated in Figure 2.4.

LAQM Progress Report 2013 21
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Table 2.5 Results of NO, Diffusion Tubes 2012
Full Calendar Year 2012 Annual Mean3
. . . Within Triplicate or Co- Data Capture 2012 Concentration (ug/m?) -
Site ID Location Site Type AQMA? located Tube (Number of Months or Bias Adjustment factor =
%) @ 1.09°
DT1 Newton Roadside N N 12 37
Broxburn .
DT2 WMS Roadside Y N 11 39
Broxburn )
DT3 EMS Roadside Y N 12 38
Broxburn . Triplicate and b
DT4 CNC Roadside Y Co-located 12 39
DT5 Broxburn | p - dside Y N 12 39
E Mains
Dedridge Urban
DT6 Ced. Rise | Background N N 12 19
DT7 West Calder | Roadside N N 12 31
DTS Whitburn | o dside N N 11 37
Cross
DT9 Armadale | p o dside N N 12 34
Cross
DT10 Bathgate | o5 dside N N 12 25
S Bridge
DT11 Bathgate | o - iside N N 12 38
Steelyard
DT12 Bathgate | o - dside N N 12 37
King St

LAQM Progress Report 2013
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Full Calendar Year

2012 Annual Mean

siot> | Loaion | stenype | AN |Tipcaeorco | oHACOMUOaIZ | concontator G
%) @ 1.09°

oria | S [ T : z

DT14 LFizn(gmgC])OIQIN Roadside N Tg%'ffo""ctztggd 12 26

DT15 L&”gtthgs\‘;" Roadside N N 12 43

DT16 Llilngt{lgs\\;v Roadside N N 11 42b

DT17 "L?"St?ﬂloEW Roadside N N 12 35

DT18 "Lrl"g?%oEW Roadside N N 12 31b

pr19 | MMIOW | Roadside N N 6 41°

DT20 "ia"tshtggw Roadside N N 6 45°

In bold, exceedence of the NO, annual mean AQS obijective of 40pg/m?

Underlined, annual mean > 60pg/m?, indicating a potential exceedence of the NO, hourly mean AQS objective

& Means should be “annualised” as in Box 3.2 of TG(09)( http:/lagm.defra.gov.uk/technical-guidance/index.html?d=page=38), if full

calendar year data capture is less than 75%

P If an exceedence is measured at a monitoring site not representative of public exposure, NO, concentration at the nearest relevant

exposure should be estimated based on the “NO fall-off with distance” calculator (http://lagm.defra.gov.uk/tools-monitoring-data/no2-

LAQM Progress Report 2013
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falloff.html), and results should be discussed in a specific section. The procedure is also explained in Box 2.3 of Technical Guidance
LAOM.TG(09) (http://lagm.defra.gov.uk/technical-guidance/index.html?d=page=30).
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Table 2.6  Results of NO; Diffusion Tubes (2008 to 2012)
Annual Mean Concentration (ug/m°) - Adjusted for Bias 2
Site ID Site Type Within 2008 (Bias 2009 (Bias 2010 (Bias 2011 (Bias 2012 (Bias
yp AQMA? Adjustment Adjustment Adjustment Adjustment Adjustment
Factor = 0.88) Factor = 0.89) Factor = 1.08) Factor = 1.04) Factor = 1.09)
DT1 Roadside N N/A N/A 33 32 37
DT2 Roadside Y N/A N/A 49 35 39
DT3 Roadside Y N/A N/A 40 36 38
DT4 Roadside Y N/A N/A 47 36° 39°
DT5 Roadside Y N/A N/A 40 37 39
DT6 Urban N 13 14 21 17 19
Background
DT7 Roadside N N/A N/A 32 30 31
DT8 Roadside N 24 27 49 31 37
DT9 Roadside N 26 29 37 34 34
DT10 Roadside N N/A N/A N/A 25 25
DT11 Roadside N N/A N/A N/A 38 38
DT12 Roadside N 31 34 42 37 37
DT13 Urban N 14 14 18 15 15
Background
LAQM Progress Report 2013 25
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Annual Mean Concentration (ug/m°) - Adjusted for Bias 2

Site ID Site Tvpe Within 2008 (Bias 2009 (Bias 2010 (Bias 2011 (Bias 2012 (Bias

yp AQMA? Adjustment Adjustment Adjustment Adjustment Adjustment

Factor = 0.88) Factor = 0.89) Factor = 1.08) Factor = 1.04) Factor = 1.09)

DT14 Roadside N 20 23 26 25 26
DT15 Roadside N N/A N/A N/A N/A 43P
DT16 Roadside N N/A N/A N/A N/A 42°
DT17 Roadside N N/A N/A N/A N/A 35
DT18 Roadside N N/A N/A N/A N/A 31°
DT19 Roadside N N/A N/A N/A N/A 412
DT20 Roadside N N/A N/A N/A N/A 452

In bold, exceedence of the NO, annual mean AQS objective of 40pg/m?®

Underlined, annual mean > 60pg/m?, indicating a potential exceedence of the NO, hourly mean AQS objective

& Means should be “annualised” as in Box 3.2 of TG(09) (http://lagm.defra.gov.uk/technical-qguidance/index.html?d=page=38), if full

calendar year data capture is less than 75%
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Figure 2.4 Trends in Annual Mean Nitrogen Dioxide Concentrations (bias adjusted) Measured at Roadside Diffusion Tube
Monitoring Sites with historic data
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NO, annual mean diffusion tube results at roadside locations over the past 5 years are illustrated in Figure 2.4 above. There is a trend

showing a general increase in NO; concentration from to 2008 to 2012 at most roadside sites.
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2.2.1 Particulate Matter (PMyo)

During 2012 the Council monitored PMj using three real time automatic analysers at
four locations. The Groundhog mobile unit at Whitburn Cross was decommissioned
on 03/04/12 and a new automatic monitoring site utilising an automatic FDMS
analyser was established at Newton from 23/05/12. The two other FDMS analysers
continued to operate at Broxburn East Main Street (CMC) and Linlithgow High Street
(Romon 300).

The measured annual mean and 24-hour mean PMyg concentrations for 2012 and

previous years are presented in Tables 2.7 and 2.8 respectively.
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Table 2.7  Results of Automatic Monitoring for PM1o: Comparison with Annual Mean Objective
o Valid Data valid Data Confirm. Annual Mean Concentration (ug/m°)
Site ID Site Type Within Capt_ure_for Capture Grav_lmetrlc . . . . .
AQMA? Monitoring 2012 % P Equivalent | 2008*~ | 2009*" | 2010*"~ | 2011* 2012
Period % ? (Y or N/A)

CML1 Lin Roadside N 77 77 Y 16 18 12 13 12
CM2 Brox Roadside Y 97 97 Y 16.4 19 21 18 16
CM3 Whit Roadside N 98 25 Y N/A N/A 14 13 11.3°¢
CM4 Newt Roadside N 93 56 Y N/A N/A N/A N/A 14.7°¢

In bold, exceedence of the PMyo annual mean AQS obijective of 18ug/m?

% i.e. data capture for the monitoring period, in cases where monitoring was only carried out for part of the year

bi.e. data capture for the full calendar year (e.g. if monitoring was carried out for six months the maximum data capture for the full

calendar year would be 50%)

¢ Means should be “annualised” as in Box 3.2 of TG(09) (http://lagm.defra.gov.uk/technical-quidance/index.html?d=page=38), if valid

data capture is less than 75%

* Annual mean concentrations for previous years are optional
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Figure 2.5 Trends in Annual Mean PM;, Concentrations
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A trend chart providing PM1p annual mean results over the past 5 years is illustrated in Figure 2.5. The trend shows a slight reduction
at Linlithgow and Whitburn.
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Table 2.8 Results of Automatic Monitoring for PM1o: Comparison with 24-hour Mean Objective
o Valid Data valid Data Conflrm. Number of Daily Means > 50ug/m
Site ID Site Tvpe Within Capture for Capture Gravimetric
YP€ | AOMA? | Monitoring 201'02 o> | EQuivalent | 2008*° | 2009*° | 2010%° | 2011*° | 2012°
Period % ? (Y or N/A)

. . 2 0 1
CM1 Lin Roadside N 77 77 Y (41) 2 (30) 1 (35)

CM2 Brox Roadside Y 97 97 Y (317) 5 4 3 2

. . 1 0 1
CM3 Whit Roadside N 98 25 Y 0 (30) (37) 2 (41)
CM4 Newt Roadside N 93 56 Y N/A N/A N/A N/A (205)

In bold, exceedence of the PMy, daily mean AQS objective (50pug/m® — not to be exceeded more than 7 times per year)

% i.e. data capture for the monitoring period, in cases where monitoring was only carried out for part of the year

b i.e. data capture for the full calendar year (e.g. if monitoring was carried out for six months the maximum data capture for the full

calendar year would be 50%)

® if data capture for full calendar year is less than 90%, include the 98.1™ percentile of 24-hour means in brackets

* Number of exceedences for previous years is optional
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222 Summary of Compliance with AQS Objectives

West Lothian Council has examined the results from monitoring in the district.
Concentrations within the AQMA still exceed the annual mean for NO, at Broxburn
and the AQMA should remain.

Diffusion tubes indicate an exceedence of NO; in Linlithgow High Street which will
therefore proceed to a Detailed Assessment. There are no other exceedences in
West Lothian.
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3 New Local Developments

3.1 Road Traffic Sources

There are no new Road Transport Sources

3.2 Other Transport Sources

There are no new Other Road Transport Sources

3.3 Industrial Sources

There are no new Industrial Sources

3.4 Commercial and Domestic Sources

West Lothian Council

While small domestic solid fuel burning stoves are becoming more popular there are

no areas where this has been identified as relevant.
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3.5 New Developments with Fugitive or Uncontrolled
Sources

A new open cast coal mine at Rusha Farm, south west of West Calder and
Addiewell, began initial excavations at the end of 2012. This development is subject
to Planning Application 1199/M/07 and associated planning conditions to control any

fugitive particle matter emissions.

West Lothian Council has identified the following new or previously unidentified local

developments which may impact on air quality in the Local Authority area.

Rusha Farm opencast coal mine

This will be taken into consideration in the next Updating and Screening Assessment
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4 Local / Regional Air Quality Strategy

There is no Local/Air Quality Strategy at present.
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5 Air Quality Planning Policies

Air quality is explicity mentioned in the following policies and guidance:
e West Lothian Local Plan 2009
However, West Lothian Council does not have a specific policy on Planning and
Air Quality.
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6 Local Transport Plans and Strategies

West Lothian Council is in the process of producing a new Local Transport Strategy

to replace that from the year 2000.
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7 Climate Change Strategies

The Council Climate Change Strategy is not yet available.
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8 Implementation of Action Plans

The Broxburn Air Quality Management Area action plan process was initiated

towards the end of 2012. A Draft Action Plan is being developed.
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9 Conclusions and Proposed Actions

9.1 Conclusions from New Monitoring Data

The measured annual mean NO, concentration within the Broxburn AQMA in 2012
remained above the annual mean objective level. Measured concentrations at
diffusion tube locations within the AQMA were below the annual mean objective level
after bias adjustment and distance correction. There were no measured

exceedences of the 1-hour objective for NO..

No further exceedences of NO, objectives were measured at other automatic
monitoring stations. Furthermore, there were no measured exceedences of the
annual mean NO; objective at diffusion tube monitoring sites except Linlithgow High

Street which will proceed to a Detailed Assessment.

Broxburn showed NO, concentration higher that the previous year but typically,
measured NO, concentrations in 2012 continued a trend over recent years which
showed neither an increase nor decrease. Newton is a new site which only started in
May 2012.

Measured PMig concentrations at all automatic sites were below the annual mean
objective level. Although Broxburn PM;, concentration fell below objective levels the

AQMA will remain for PMjp with levels reviewed after next years report.

Whilst exceedences of the daily mean PMyq objective level were measured at all
automatic sites except Newton, the numbers of measured exceedences were below

the levels permitted under the NAQS objective level at each site.

9.2 Conclusions relating to New Local Developments

No new sources were identified for which there was a need to proceed to a Detailed

Assessment.
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9.3 Other Conclusions

The West Lothian Local Plan (2009) identifies core development (CDA) areas as the
focus of growth until 2015. This includes considerable planned residential
development. Air Quality is an ongoing consideration as CDA development

progresses.

9.4 Proposed Actions

No new areas of concern have been identified by the Progress Report except

Linlithgow High Street ‘canyon’ area.

The Linlithgow Air Quality monitoring station will be relocated to the worst case
‘canyon’ area identified by the Detailed Assessment and approved by the Scottish
Government. The Council will continue to monitor using a network of diffusion tube

surveys in this area of Linlithgow.

The Council should continue to monitor both NO, and PMig within the Broxburn

AQMA and proceed with the action planning process.

The Council should prepare an annual Progress Report on monitored pollutant

concentrations and progress with the Broxburn Action Plan in 2013.
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Appendix A: QA:QC Data

Diffusion Tube Bias Adjustment Factors

Due to a change in analyst during 2012, diffusion tube analysis was carried out by 3
different analysts.

Factor from Local Co-location Studies (if available)

Three diffusion tubes have been located adjacent to the inlet of the automatic
monitoring station in Broxburn, West Main Street. The results from the diffusion tubes
were compared to the results over the same periods from the co-located Thermo 42i
NOx analyser.

The results were analysed using the AEA spreadsheet to determine precision,
accuracy and to calculate a locally derived bias correction factor as detailed in
Appendix C (DT4).

As derived from three different laboratories these co-location results were not
included in the national database.

Discussion of Choice of Factor to Use

The analysis of the Broxburn co-location study calculated a locally derived bias factor

of 1.09, which was applied to all diffusion tube site data. This local bias correction

factor was considered representative of the local situation.

PM Monitoring Adjustment

All PM monitoring data was from FDMS therefore no adjustments were made.
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West Lothian Council

Two annualisation calculations were necessary for Whitburn and Newton PMg

Table A.1  Short-Term to Long-Term Monitoring Data Adjustment Whitburn
Period I\/Igean

. . Annual Mean /m .

Site Site Type (ug/m®) (0(51/901/1)2_ Ratio
03/04/12)
East Kilbride Roadside 13 16.7 0.778
Auchencorth Rural 7 9.7 0.722
Moss
Waulkmillglen Rural 11 12 0.917
Reservoir

Average 0.806

Table A.2  Short-Term to Long-Term Monitoring Data Adjustment Newton

Period I\/Igean

. . Annual Mean /m .

Site Site Type (ug/m?) (0(51/901/1)2_ Ratio
03/04/12)
East Kilbride Roadside 13 10.7 1.215
Auchencorth Rural 7 6.3 1.111
Moss
Waulkmillglen Rural 11 10.3 1.068
Reservoir
Average 1.131
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Two annualisation calculations were necessary for Whitburn and Newton NO

Table A.3  Short-Term to Long-Term Monitoring Data Adjustment Whitburn

Period I\/I3ean
) . Annual Mean /m )
Site Site Type (ug/me,) ((551?01/1)2- Ratio
03/04/12)
Bush Estate Rural 6.3 5.6 1.125
Eskdalemuir Rural 3 4.5 0.667
Average 0.896

Table A.4  Short-Term to Long-Term Monitoring Data Adjustment Newton

Period I\/Isean
) . Annual Mean /m )
Site Site Type (ug/me,) (2(5?05/1)2_ Ratio
31/12/12)
Bush Estate Rural 6.3 6.15 1.024
Eskdalemuir Rural 3 2.557 1.173
Average 1.099

QA/QC of Automatic Monitoring
The automatic monitoring sites at Linlithgow, Broxburn, Newton and Whitburn were
subject to site audits including calibration checks every 6 months. These were carried

out by AEA.

Data validation and ratification was carried out by AEA as summarised in the Air
Pollution Reports at the end of this Appendix.

Analyser Maintenance and Calibration

Air Monitors Ltd continues to service and provide engineer call-outs to all four sites.

Servicing of analysers at all sites is carried out every six months with engineer

maintenance visits made as required. Additional regular site visits are made to check
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analyser operation and site condition and to change analyser filters. All TEOM/FDMS
filters are changed before the filters reach 90%. The TEOM head is cleaned at each
filter change.

All three automatic monitoring stations use an Air Monitors web logger. Auto
calibrations are run daily at each site for NOx analysers. Calibration data is monitored

using Air Monitors AQ Web Manager and AQ Web Reports software.
Data Acquisition, Security and Dissemination
All sites incorporate a web logger allowing data to be viewed, downloaded and

reviewed using the associated software, AQ Web Manager, AQ Web Archive and AQ
Web Reports.

All West Lothian Council automatic monitoring site data can be accessed via the
Scottish Government Air Quality website at www.scottishairquality.co.uk. AEA

validated historic data is available from this site.

QA/QC of Diffusion Tube Monitoring

e West Lothian Council changed diffusion tube supplier/analyst during 2012.
This change resulted in diffusion tubes being supplied and analysed by 3
different analysts during 2012. Diffusion tubes were supplied and analysed by
Analytical and Scientific Services, Edinburgh City Council, Gradko and the
current analyst, ESG Didcot.

e Edinburgh and ESG used 50% v/v Triethanolanine (TEA) in acetone for the

absorbant in which grids are dipped then allowed to dry before being inserted
into acrylic tubes. Gradko used 20% TEA in water.

e Harmonisation Practical Guidance procedures are followed by these

laboratories.
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e West Lothian has compared diffusion tube results with that of an automatic
NOXx analyser in a co-location study at the Broxburn roadside site (see above).

e The bias adjustment factor applied to diffusion tube annual means is 1.09.

This was calculated using a local co-location study (see above).

e The laboratories all participated in the Workplace Analysis Scheme for
Proficiency (WASP). All three achieved 100% satisfactory for rounds 116 —
119 (January 2012 —December 2012).

West Lothian Council deploys diffusion tubes according to the procedure detailed in
guidance document AEA/ENV/R/2504% — Issue 1a. Diffusion tubes are exposed on
the 4/5 week cycle specified in the AEA calendar and are stored in a sealed
container in a refrigerator until being returned to the laboratory. Travel blank diffusion

tubes are carried throughout the deployment and analysis procedure.
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Produced by Ricardo-AEA on behalf of the Scottish Government

WEST LOTHIAN LINLITHGOW HIGH STREET
1% January to 31°' December 2012

These data have been fully ratified by Ricardo-AEA

POLLUTANT PMo* NO, NOy
Maximum hourly mean 80ugm?® | 145pgm? | 632 pugm?
Maximum daily mean 54 ug m* 80 ug m* 278 ugm*
98.08th percentile of daily means 35 ugm? - -
Average 12 ugm* 18 ugm* 35ugm*
Data capture 76.6 % 99.1 % 99.1 %

* PMyo as measured by a FDMS using a gravimetric factor of 1

All gaseous pollutant mass units are at 20°C and 1013 mb. Particulate matter concentrations are

reported at ambient temperature and pressure.
NOyx mass units are NOx as NO, g m*

poan | e 0 e S| excesaences | oy
(PGMrg’V:?é?ﬁg)l ate Matter Daily mean > 50 ug m™ 1 1
(PG'\Arg)V::,?;iﬁg)late Matter Annual mean > 18 ug m 0 -
Nitrogen Dioxide Annual mean > 40 pg m* 0 -
Nitrogen Dioxide Hourly mean > 200 pg m™ 0 0

Note: For a strict comparison against the objectives there must be a data capture of >90% throughout

the calendar year
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Produced by Ricardo-AEA on behalf of the Scottish Government

West Lothian Linlithgow High Street
Hourly Mean Data for 1% January to 31° December 2012
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Produced by Ricardo-AEA on behalf of the Scottish Government

WEST LOTHIAN BROXBURN
1% January to 31°' December 2012

These data have been fully ratified by Ricardo-AEA

POLLUTANT PMo* NO, NOx
Maximum hourly mean 511 pgm? | 197 ugm? 881 ug m*
Maximum daily mean 67 ugm* 96 ug m* 450 pg m*®
Average 16 ug m* 45 ugm? 117 pg m?
Data capture 96.6 % 97.2% 97.2%

+ PMyq instruments:
FDMS using a gravimetric factor of 1 from 1% January 2012
All gaseous pollutant mass units are at 20°C and 1013 mb. Particulate matter concentrations are
reported at ambient temperature and pressure.
NOyx mass units are NOy as NO, g m

ol | e e g | Ercesdences | Days
Fg;ﬂ/ﬁ? éttir?g)late Matter Daily mean > 50 pg m™ 2 2
(Pglr ;(i/rrﬁgtﬁg)late Matter Annual mean > 18 pg m™ 0 -
Nitrogen Dioxide Annual mean > 40 g m* 1 -
Nitrogen Dioxide Hourly mean > 200 pg m™ 0 0

Note: For a strict comparison against the objectives there must be a data capture of >90% throughout

the calendar year
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Produced by Ricardo-AEA on behalf of the Scottish Government

West Lothian Broxburn
Hourly Mean Data for 1% January to 31° December 2012
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WEST LOTHIAN WHITBURN
1% January to 31°' December 2012

These data have been fully ratified by Ricardo-AEA

POLLUTANT PMq* NO, NOy
Maximum hourly mean 103pgm® | 84pgm?® | 680 pugm?®
Maximum daily mean 51 ugm? 50 ugm=> | 265pgm>
99.8th percentile of hourly means - 78 ugm? -
98.08th percentile of daily means 41 pgm? - -
Average 14pgm? 21 ugm* 40 pg m*
Data capture 25.3 % 25.5 % 25.5 %

* PMy, instruments:
FDMS using a gravimetric factor of 1 from 1* January 2012 to 3" April 2012

All gaseous pollutant mass units are at 20°C and 1013 mb. Particulate matter concentrations are

reported at ambient temperature and pressure.
NOyx mass units are NOy as NO, g m>

Air Quality Regulations (2000) and Air Quality

ol (Scotland) Amendment Regulations 2002 Siasstness | e
FGMrg)viF;rittir(i:g)late vatier Daily mean > 50 pug m™ 1
(PG'\Arg’V::fé?ﬁ éj)late Matter Annual mean > 18 pg m™ -
Nitrogen Dioxide Annual mean > 40 pg m* -

Hourly mean > 200 pg m* 0

Nitrogen Dioxide

Note: For a strict comparison against the objectives there must be a data capture of >90% throughout
the calendar year
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Produced by Ricardo-AEA on behalf of the Scottish Government

West Lothian Whitburn

Hourly Mean Data for 1% January to 31° December 2012
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Produced by Ricardo-AEA on behalf of the Scottish Government

WEST LOTHIAN NEWTON
1% January to 31°' December 2012

These data have been fully ratified by Ricardo-AEA

POLLUTANT PMjo* NO, NOy
Maximum hourly mean 123ugm® | 183ugm?® | 686 ugm?
Maximum daily mean 39 ugm? 101 pgm® | 342pugm*
99.8th percentile of hourly means - 147 pg m* -
98.08th percentile of daily means 25 ugm* - -
Average 13pgm? 29 ugm? 69 ug m*
Data capture 56.0 % 60.5 % 60.5 %

+ PM;q instruments:
FDMS using a gravimetric factor of 1 from 23" May 2012
All gaseous pollutant mass units are at 20°C and 1013 mb. Particulate matter concentrations are
reported at ambient temperature and pressure.
NOyx mass units are NOy as NO, ug m>

E)G'\Arg’vmgﬁg;ate Matter Daily mean > 50 ug m 0 0
(Pel\ﬂr;’v::;ﬁiﬁg)late Matter Annual mean > 18 pg m™ 0 -
Nitrogen Dioxide Annual mean > 40 pg m* 0 -
Nitrogen Dioxide Hourly mean > 200 pg m* 0 0

Note: For a strict comparison against the objectives there must be a data capture of >90% throughout
the calendar year
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Produced by Ricardo-AEA on behalf of the Scottish Government

West Lothian Newton

Hourly Mean Data for 1% January to 31° December 2012
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Appendix B: Maps
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Figure 2.1

e T aes A UL

Air Quality Monitoring Site
® Automatic Monitoring Sites
® Diffusion Tube Sites
® Osiris Monitor Sites

= \Nest Lothian Boundary

& |
S b Myrehead

]
Ll —

e, Wintuiy 217
M=

e

s

. @Eﬁu:klemy
Lo
el
b, T 2
~

=

%
- JDuntarvie ‘£
; 5 S

Tunfaroie L

(restor

teywells [~
i

u s
e
J: 'estmuir
[
{

B>
undat
 Castle

2]
S&

4]

tknowes

[Threemiletovir =

§ o)
f

5 3

1
v Hill ‘!.‘

i ()
Trinlaymire

|
Lampin

41
/&?\ il

s

Lol
L2, od Lo ~
Avu‘tnbria%%éj‘_ i
= I
Fliod et

LEF_?[

iI;CiII'LU[_\‘ H
— Tatrn 384 25

West
Broadlaw T2

T = illena
e \r

203,

=

West Binny

iy y

Hw Munkra\:i)l_
L \

#aig

%}ﬂmng
\'?-"H

%@Zﬁnsték\

::‘A ,anhau

J‘p‘:wgge

X
s ‘.}_Ea )
=500 el

D ST
e

wdenhesd
103"

N

N -

By P S
b “‘Tnll"al’]GE_
BB N =

s e
standhili'y, ¢
m %“wﬂﬁf‘

s

A gt
eyl S Loan Fm ~-galgornie
1 e |

25 Y‘e:enngg.

)

G

t‘ﬂ?n\nm e >
é;i’;%%ag‘éwhill L/‘\ \

e

=T

s
.aund?e’haqu
= )

T
j& EL s
(.@mm*‘%@“‘g o

r.r\‘a,‘,{ =

TR
= Q{r_ﬂ_‘

]
S~ @

?@J\a cl klr?..g m

Y\ ‘"
e Rosisanky

i

Sl

A 4
.Lo‘ﬂhgﬁa
e

i
:

B
i _\;\r ﬁlacﬁbqrﬂg:‘
y S |

oathiti] \:R ;.
S s
s wmig? " (]
Westar  Braich <
‘Breich

i Opencast
Warkings

“Croftmalloch

\\ ot

Ly

-Iiash\er\gg
& uben_cam o
Workings

: pet
3 _4, W \
‘Fauldhouse N J)
=: This map is reproduced from Ordnance Survey material with the permission of Ordnance Survey on behalf ,ﬁf
of the Controller of Her Majesty’s Stationery Office o Crown copyright. Unauthorised reproduction infinges ¢ LS
- Crown copyright and may lead to prosecution or civil proceedings. West Lothian Council  LA09052L 2013 Jj\l 5

s\

Stenahead

VRO | AL AT

2 .’[;:ler; . “’ e
‘%ﬁnqridga Lengeldge ™|
¥
£ g1 Back of
=3 Mdf.ls‘s'

B

rial

e

n
& Netl

=
. Estale

g GL‘ "[/4{/

S

;

bl

‘Braa %
QS
i \

‘\:\‘LOSLLE
g
ES i, _\\fi‘ = _ Ratho ‘
AL W Station|

p— = ;‘L

= '-{m‘ﬁ‘#-ﬁl‘w Vi
i g

Majns
0,

[1 ,
ny

& Dalmaly

al oy
; 5_‘,}:30:* Hill ||
e |

WKﬂemeé JHilL

* Belstafie)

et
‘;/J-,t owe)

\sstin Castle
y JFm

&
Kifwill
fikle
"EL“\\ B
o
7y e

W
]

Little Mant
Sl ey

\

L7 Harw\ojad

Sde

Butelard Ha o
]

i
/ l\‘p, s \
L~ 2%\ Butelangy
a4 W Fm
Temple W
s =)

T =

N
it
Auchinoon

I

W
. a
Listonahiels.d &

SCALE :'1 : 60000



matassa.paul
Typewritten Text
Figure 2.1

matassa.paul
Typewritten Text

matassa.paul
Typewritten Text


Figure 1.1

»1:10).4: ' AR C A A
» »
[o TR - | Tis _‘//, ‘d') /—\“ J DD
This map s reproduced flom Ordnance Survey materiol with e permission of Ordnance Survey on behalf 227 13 o :
of the Controller of Her Majesty’s Stationery Office o Crown copyright. Unauthorised reproduction infringes — * 2N T~ 5
Crown copyright and may lead to prosecution or civil proceedings. West Lothian Council LAO9052L 2011 AP YRy T acure
i PN Car Park"
7

Playing Fislds
RERNRRARES e
coaitall E | East Mgin‘s
aotball || - Industrial
Ground  i|— ] \ \ gusirl
_______ ) \ S o T Estate . 4\»

=

TLLVIEW, AVERE
u

=

50N ROPD NG
T [
f]-"l"l-‘l.‘lJ i 3
RS path_, f Rl -
,,,,,, [ = L
72 School EBmDﬁE FLACE : = b histle ‘ :
55 y ] Industrial | 3 4
Liby S5\ g Estate ] b DA
o ._I’
s Al o g “5‘\__.!'\‘):_.--4 T Mast "
T T Tl L P et Trath ==
& ., 1 —— /
w 1 i) !J "4 T
T T SRy B — | i
 pr—— i g = J“’
& NEST Bimne BE, \u S = DI
i S I A ] |
4 T

=1

/ e
p .
7 l
4\% ol
< (j// |
b e e
LPEE | N2 |
Q e AN aYe Y

O S > S
RGP \‘\\f((\ |

hr=la

= N
\\gﬁ\\\\

2

Kilpunt
Steadings

N N

B8m
% Scale: 1:8000
Rl

[ | AIRQUALITY MANAGEMENT AREA

= S Y

_——025miles { 0.5miles)

=
NN



matassa.paul
Typewritten Text
Figure 1.1

matassa.paul
Typewritten Text

matassa.paul
Typewritten Text

matassa.paul
Typewritten Text

matassa.paul
Typewritten Text

matassa.paul
Typewritten Text


West Lothian Council

Appendix C: Full Diffusion Tube Site Data

Adjustment of DUPLICATE or TRIPLICATE Tubes

Diffusion Tubes Measurements

b AEA Energy & Environment

Data Quality
Check

2 | StartDate | End Date Tube 1|Tube 2|Tube 3 |Triplicate | Standard 95% CI Diffusion Tubes
o |ddmmiyyyy |dd/mmiyyyy | ugm = | pgm | pgm® | Average | Deviation mean Precision Check

1 06/01/2012 01/02/2012 36.8 357 36.3 0.78 215 6.99 Good

2 01/02/2013 29/02/13 37.9 42 4 40.2 3.18 7.93 28.59 Good

3 29/02/2012 27/03/2012 32.3 36.7 345 3.11 9.01 27.95 Good

4 27/03/2012 26/04/2012 36.9 34.6 35.7 1.62 453 14.55 Good

5 26/04/2012 29/05/2012 19.0 17.6 18.3 0.99 541 8.89 Good

6 29/05/2012 26/06/2012 24.8 259 25.4 0.76 3.01 6.86 Good

7 26/06/2012 31/07/2012 24.5 24.4 245 0.09 0.38 0.83 Good

8 31/07/2012 28/08/2012 29.2 36.1 32.7 4.88 14.94| 43.84 Good

9 28/08/2012 26/09/2012 31.5 27.5 29.5 2.83 9.59 25.41 Good

10 26/09/2012 30/10/2012 41.5 40.7 41.1 0.57 1.38 5.08 Good

11 30/10/2012 28/11/2012 38.5 38.6 38.6 0.07 0.18 0.64 Good

12 28/11/2012 04/01/2013 48.0 43.4 45.7 3.25 7.12 20.22 Good

13

It is necessary to have results for at least two tube s in order to calculate the precision of the measurements

Jaume Targa, for AEA

[Site Name/ ID:| DT1 Newton

| Version 04 - February 2011

Adjusted measurement 95% confidence level

Without periods with CV larger than 20%
Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (0.94 -1.29)
Bias B: -8% (-22% -6%
Information about tubes to be adjusted
Diffusion Tube average:

34 pgm?
5
Adjusted Tube average: 37 +-9 pgm™

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factorA: 1.1 (0 97 -1.31)
Information about tubes to be adjusted
Diffusion Tube average: 34

5

Average Precision (CV):

Adjusted Tube average: 37 +/-9 pgm'3
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West Lothian Council

U

Adjustment of DUPLICATE or TRIPLICATE Tubes  /, AEA Eﬂérgy & Environment

Diffusion Tubes Measurements Data Quality
Check

2 | StartDate | End Date |Tube 1/ Tube 2| Tube 3|Triplicate | Standard 95% ClI Diffusion Tubes
[:H] - - - .
o dd/mmiyyyy | dd/mm/fyyyy | ugm 3 pgm 3 Hgm 3| Average | Deviation mean Precision Check
1 06/01/2012 | 01/02/2012 | 422 39.5 40.9 1.91 467 | 17.15 Good
2 01/02/2013 29/02/13 38.4 37.3 37.9 0.78 205 | 699 Good
3 29/02/2012 | 27/03/2012 | 34.3 34.6 34.4 0.20 058 | 178 Good
4 27/03/2012 | 26/04/2012 | 40.2 35.7 37.9 3.19 841 | 28.65 Good
5 26/04/2012 | 29/05/2012 | 25.1 25.2 25.2 0.07 028 | 064 Good
5 29/05/2012 | 26/06/2012 | 29.8 27.8 28.8 1.46 508 | 13.15 Good
7 26/06/2012 | 31/07/2012 | 25.8 23.6 24.7 1.53 6.19 | 13.72 Good
8 31/07/2012 | 28/08/2012 | 329 28.6 30.8 3.04 9.89 | 27.32 Good
9 28/08/2012 | 26/09/2012 | 29.1 | Missing
10 | 26/09/2012 | 30/10/2012 | 39.1 42.7 40.9 2.55 6.22 | 22.87 Good
11 | somo2012 | 28112012 | 352 45.1 40.2 7.00 17.44 | 62.90 Good
12 | 28/11/2012 | o04/01/2013 | 522 49.4 50.8 1.98 390 | 17.79 Good
13

It is necessary to have results for at least two tubes in order to calculate the precision of the measurements

[Site Name/ ID:]| DT2 Broxburn WM

S |

Adjusted measurement 95% confidence level

Without periods with CV larger than 20%
Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (0.94 - 1.29)
Bias B: 8% (-22% -6%
Information about tubes to be adjusted
Diffusion Tube average:

2
36 pgm
Average Precision (CV): 6

Adjusted Tube average: 39 +/-10 pgm'3

Jaume Targa, for AEA
Version 04 - February 2011

Adjusted measurement
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factorA: 1.11 (0 97 -1.31)
Information about tubes to be ad}usted
Diffusion Tube average: 36

Average Precision (CV): 6

(95% confidence level)

Adjusted Tube average: 40 +/-9 pgm'3
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | otvoz2012 | 399 | 422 411 1.63 3.95 | 1461 Good

2 | 01/02/2013 | 29/02/13 443 | 419 43.1 1.70 3.94 | 15.25 Good

3 | 29/02/2012 | 27/03/2012 | 37.3 | 383 378 0.71 1.87 | 6.35 Good

4 | 27032012 | 26/04/2012 | 365 | 39. 378 1.83 485 | 16.45 Good

5 | 26/04/2012 | 29/05/2012 | 23.1 17.9 205 3.68 17.94| 33.04 Good

6 | 29/052012 | 26/06/2012 | 248 | 246 247 0.18 0.72 | 1.59 Good

7 | 26/06/2012 | 310712012 | 235 | 225 23.0 0.69 298 | 6.16 Good

8 | 31/07/2012 | 28/08/2012 | 28.0 | 282 28.1 0.14 0.50 | 1.27 Good

9 | 28/08/2012 | 26/09/2012 | 206 | 29.1 29.4 0.35 120 | 3.8 Good

10 | 26/09/2012 | 30/10/2012 | 413 | 428 42.1 1.06 252 | 953 Good

11 | 30M0/2012 | 2812012 | 383 | 294 337 6.51 19.30| 58.45 Good

12 | 281172012 | 04/01/2013 | 49.8 | 558 52.8 4.24 8.04 | 38.12 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT3 Broxburn EMS |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 34
6

Adjusted Tube average: 38 +-9 ugm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: 10%_ (-24% -4%) _ _ _ _
Information about tubes to be adjusted
Diffusion Tube average: 34

6

ugm’
Average Precision (CV):

Adjusted Tube average: 38 +-9 pgm™
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Checking Precision and Accuracy of Triplicate Tubes

West Lothian Council

7,7 AEA Energy & Environment

V¢ / From the AEA group

Diffusion Tubes Measurements Automatic Method | Data Quality Check
3 | Start Date | End Date | Tube 1 | Tube 2| Tube 3 | Triplicate | Standard | S°MS1ent | g5, ¢ Periog | Da@ || Tubes Automatic
5 | ddm miyyyy | ddimmiyyyy | wom™> | ugm ugm-3| Mean |Deviation of Variation of mean Mean Capture || Precision | Monitor
o (CV) (% DC) Check Data
1 06/01/2012 01/02/2012 437 46.1 47.4 46 19 4 47 48.1 100 Good Good
2 | 01/02/2013 29/02/13 415 459 43.5 44 22 5 55 427 100 Good Good
3 | 29/02/2012 27/03/2012 40.7 46.4 43.4 44 29 7 7.1 454 100 Good Good
4 | 27032012 26/04/2012 511 43.3 38.1 44 6.5 15 16.3 186 100 Good Good
5 | 26/04/2012 29/05/2012 240 24.8 26.8 25 1.4 6 3.6 54 100 Good Good
6 | 29/05/2012 26/06/2012 3983 36.9 35.6 37 19 5 47 56 100 Good Good
7 | 26/06/2012 31/07/2012 336 33.1 357 34 1.4 4 34 85 100 Good Good
g | 31/07/2012 28/08/2012 40.5 359 38.0 38 23 6 57 32 100 Good Good
9 | 28/08/2012 26/09/2012 379 36.4 35.1 36 1.4 4 35 32 100 Good Good
10 | 26/09/2012 30/10/2012 51.7 51.0 54.3 52 1.7 3 4.3 48 100 Good Good
11 | 30110/2012 28(11/2012 17.4 40.1 40.3 33 13.2 40 32.7 46.2 100 Poor Precision Good
12 | 28/11/2012 04/01/2013 531 53.8 52.0 53 0.9 2 23 52 100 Good Good
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Good Good
Overall survey --> precision | Overall DC

[ site Name/ ID: |

DT 4 Broxbum CNC |

Accuracy (with 95% confidence interval)

without periods with CV larger than 20%

Bias calculated using 11 periods of data
1.09 (0.94 - 1.29)
-8% (-22% -6%)

Bias factor A

Diffusion Tubes Mea
Mean CV (Precision)

Automatic Mean:
Data Capture for periods used: 100%

Adjusted Tubes Mean: 45 (39 -53)

|Precisiun

11 out of 12 periods have a CV smaller than 20%

Accuracy (with 95% confidence interval)

Bias calculated using 12 periods of data

Bias factor A 1.11(0.97 -1.31)
I BiasB _ -10% (24% -4%)
Diffusion Tubes Mean: 41 pgm"‘
| MeanCV (Precision): 8

Automatic Mean: 45 ugm"‘

Adjusted Tubes Mean: 45 (39-53) pgm*®

(Check average CV & DC from
Accuracy calculations)

50%
B
g 25%
b o
¥
n
£-25%

D.50%

T

T
‘Nm«?da{a

*
‘J\'rthaLlEV>20%

Jaume Targa, for AEA

Version 04 - February 2011
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes '

Diffusion Tubes Measurements

From the

AEA group

% AEA Energy & Environment

Data Quality
Check

2 o | StartDate | End Date Tube 1|Tube 2| Tube 3 | Triplicate | Standard cv 95% ClI Diffusion Tubes
& ddimmiyyyy | ddimmiyyyy | ugm™ | pgm = | pgm* | Average | Deviation mean Precision Check

1 06/01/2012 | 01/02/2012 | 39.8 40.5 402 0.49 1.23 | 445 Good

2 01/02/2013 29/02/13 28.2 34.3 313 4.31 13.80| 3875 Good

3 29/02/2012 | 27/03/2012 | 347 31.5 33.1 2.26 6.82 | 20.27 Good

4 27/03/2012 | 26/04/2012 | 437 39.9 418 2.70 6.46 | 24.27 Good

5 26/04/2012 | 29/05/2012 | 255 25.7 2556 0.14 0.55 | 127 Good

6 29/05/2012 | 26/06/2012 | 413 41.6 415 0.25 0.60 | 222 Good

7 26/06/2012 | 31/07/2012 | 325 32.8 327 0.19 058 | 172 Good

8 31/07/2012 | 28/08/2012 | 352 30.9 33.1 3.04 9.20 | 27.32 Good

9 28/08/2012 | 26/09/2012 [ 281 31.1 296 212 7.17 | 19.06 Good

10 | 26/09/2012 | 30/10/2012 | 429 46.9 449 2.83 6.30 | 2541 Good

11 | 30/10/2012 | 28/11/2012 | 31.3 34.8 33.1 2.47 7.49 | 22.24 Good

12 | 28/11/2012 | 04/01/2013 | 482 45.4 468 1.98 4.23 | 17.79 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:| DT5 Broxburn E Mains Ind Est

| Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)

Adjusted measurement

with

Tube Precision: 8
Bias factor A: 1.11 (0.97 - 1.31)

Bias B: -8% (-22% -6%) Bias B: -10%

Information abouttubes to be adjusted
Diffusion Tube average: 36 pugm
Average Precision (CV): =

3

Adjusted Tube average: 39 +/-10 pgm™

(95% confidence level)

all data

Bias calculated using 12 periods of data

Automatic DC: 100%

(-24% -4%)

Average Precision (CV):

36
5

Information about tubes to be adjusted

Diffusion Tube average: ugm’

Adjusted Tube average: 40 +-9 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes -

Diffusion Tubes Measurements

AEA group

A AEA Energy & Environmen

Data Quality
Check

2 - Start Date | End Date |Tube 1|Tube 2|Tube 3| Triplicate | Standard 95% CI Diffusion Tubes
o |ddmmiyyyy |ddimmiyyyy | pgm™ | pgm™ | pgm®| Average | Deviation mean Precision Check
1 06/01/2012 01/02/2012 19.9 222 211 1.63 7.73 14.61 Good
2 01/02/2013 29/02/13 17.7 21.4 18.6 2.62 13.38| 23.51 Good
3 29/02/2012 27/03/2012 17.9 19.2 18.5 0.96 5.19 8.64 Good
4 27/03/2012 26/04/2012 17.4 15.7 16.6 1.20 7.25 10.80 Good
5 26/04/2012 29/05/2012 12.2 10.4 11.3 1.27 11.26| 11.44 Good
6 29/05/2012 26/06/2012 11.0 10.3 10.6 0.49 4.66 4.45 Good
7 26/06/2012 31/07/2012 10.1 10.3 10.2 0.11 1.04 0.95 Good
8 31/07/2012 28/08/2012 14.2 12.5 13.4 1.20 9.00 10.80 Good
9 28/08/2012 26/09/2012 17.2 11.9 14.6 3.75 25.76 | 33.67 Poor Precision
10 26/09/2012 30/10/2012 244 21.7 231 1.91 8.28 17.15 Good
11 30/10/2012 28/11/2012 15.3 18.3 16.8 2.12 12.63| 19.06 Good
12 28/11/2012 04/01/2013 28.4 26.6 27.5 1.27 463 11.44 Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Jaume Targa, for AEA
[Site Name/ ID:] DT6 Dedridge | version 04 - February 2011

Adjusted measurement 95% confidence level

Without periods with CV larger than 20%
Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (0.94 -1.29)
Bias B: 8% (-22% -6%
Information about tubes to be adjusted
Diffusion Tube average: 17 pgm'3

Average Precision (CV): 8

Adjusted Tube average: 19 +/-5 pgm'a

Adjusted measurement
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factorA' 1.11 (0 97 -1.31)
Information about tubes to be adjusted
Diffusion Tube average: 17

Average Precision (CV): 9

(95% confidence level)

pgm”

Adjusted Tube average: 19 +/-5 pgm'a
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Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeoi2012 | owozz012 | 304 | 254 27.8 3.75 13.51| 3367 Good

2 | 01/02/2013 | 29/02/13 302 | 289 296 0.92 311 | 826 Good

3 | 29/02/2012 | 27/03/2012 | 2658 | 273 271 0.30 110 | 267 Good

4 | 27/03/2012 | 26/04/2012 | 30.1 30.9 305 0.62 204 | 5.59 Good

5 | 26/04/2012 | 29/05/2012 | 22.0 19.9 21.0 1.48 7.09 | 13.34 Good

6 | 29/052012 | 26/06/2012 | 262 | 292 277 213 7.70 | 19.12 Good

7 | 26/06/2012 | 31/07/2012 | 228 | 255 24.1 1.87 7.76 | 16.84 Good

8 | 31/07/2012 | 28/08/2012 | 248 | 277 263 2.05 7.81 | 18.42 Good

9 | 28/08/2012 | 26/09/2012 | 260 | 263 26.2 0.21 0.81 | 1.91 Good

10 | 26/09/2012 | 30/10/2012 | 420 | 336 378 5.94 15.71| 53.37 Good

11 | 30102012 | 281112012 | 253 | 27.9 26.6 1.84 6.91 | 16.52 Good

12 | 281172012 | 04/01/2013 | 28.4 | 344 314 4.24 13.51| 38.12 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT7 West Calder

| Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)

Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 28
7

Adjusted Tube average: 31+-8 ugm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: 10%_ (-24% -4%) _ _ _ _
Information about tubes to be adjusted
Diffusion Tube average: 28

7

ugm’
Average Precision (CV):

Adjusted Tube average: 31+-7 pgm™
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Adjustment of DUPLICATE or TRIPLICATE Tubes '

Diffusion Tubes Measurements

From the

AEA group

% AEA Energy & Environment

Data Quality
Check

2 o | StartDate | End Date Tube 1|Tube 2| Tube 3 | Triplicate | Standard cv 95% ClI Diffusion Tubes
& ddimmiyyyy | ddimmiyyyy | ugm™ | pgm = | pgm* | Average | Deviation mean Precision Check

1 06/01/2012 | 01/02/2012 | 363 31.5 339 3.39 10.01| 3049 Good

2 01/02/2013 29/02/13 36.0 35.9 36.0 0.07 0.20 | 064 Good

3 29/02/2012 | 27/03/2012 | 37.0 34.4 357 1.80 5.05 | 16.20 Good

4 27/03/2012 | 26/04/2012 | 37.4 38.6 38.0 0.87 229 | 781 Good

5 26/04/2012 | 29/05/2012 | 27.0 26.9 27.0 0.07 0.26 | 064 Good

6 29/05/2012 | 26/06/2012 | 247 24.7 247 0.01 0.06 | 013 Good

7 26/06/2012 | 31/07/2012 | 219 22.8 224 0.63 2.81| 565 Good

8 31/07/2012 | 28/08/2012 | 285 27.9 28.2 0.42 1.50 | 3.81 Good

9 28/08/2012 | 26/09/2012 | Missing | Missing

10 | 26/09/2012 | 30/10/2012 | 437 41.5 426 1.56 3.65 | 13.98 Good

11 | 30/10/2012 | 28/11/2012 | 337 31.7 327 1.41 432 | 121 Good

12 | 28/11/2012 | 04/01/2013 | 517 47.8 49.8 2.76 5.54 | 24.78 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:|

DT8 Whitburn Cross

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 34 pugm

Average Precision (CV): !

3

Adjusted Tube average: 37 +-9 pgm™

| Version 04 - February 2011

Adjusted measurement

with

Tube Precision: 8
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: 10%_(-24% -4%) _ __ _ _ _ _.

Information about tubes to be adjusted
Diffusion Tube average:

(95% confidence level)

all data

Bias calculated using 12 periods of data

Automatic DC: 100%

(-24% -4%)

Average Precision (CV):

34
3

ugm’

Adjusted Tube average: 37 +-9 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environme

he AEA group

Data Quality
Check

nt

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | ovo22012 | 416 | 342 379 5.23 13.81| 47.01 Good

2 | 01/02/2013 | 29/02/13 414 | 386 40.0 1.98 4.95 | 17.79 Good

3 | 29/02/2012 | 27/03/2012 | 363 | 357 36.0 0.40 110 | 3.56 Good

4 | 27/03/2012 | 26/04/2012 | 280 | 285 28.2 0.40 143 | 362 Good

5 | 26/04/2012 | 29/05/2012 | 13.7 13.3 13.5 0.28 210 | 2.54 Good

6 | 29/052012 | 26/06/2012 | 21.9 19.1 205 1.99 9.71 | 17.85 Good

7 | 26/06/2012 | 31072012 | 19.2 | 218 205 1.83 8.93 | 16.45 Good

8 | 31/07/2012 | 28/08/2012 | 27.8 | 276 277 0.14 0.51 | 1.27 Good

9 | 28/08/2012 | 26/09/2012 | 322 | 324 322 0.07 0.22 | 064 Good

10 | 26/09/2012 | 30/10/2012 | 440 | 397 419 3.04 7.27 | 2732 Good

11 | 30102012 | 281112012 | 293 | 38.8 341 6.72 19.73| 60.35 Good

12 | 281172012 | 0401/2013 | 519 | 416 46.8 7.28 1558 | 65.44 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

[Site Name!/ ID:]

DT9 Armadale Cross |

Version 04 - February 201

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 32
7

Adjusted Tube average: 34+-9 ugm™

-3
ugm

Average Precision (CV):

Jaume Targa, for AEA

1

Adjusted measurement (95% confidence level
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: 10%_(:24% -4%) _ _ _ _
Information about tubes to be adjusted
Diffusion Tube average: 32

7

ugm’
Average Precision (CV):

Adjusted Tube average: 35+-8 pgm™

)
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Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeoi2012 | owozzo1z | 287 | 294 28.9 0.28 0.98 | 2.54 Good

2 | 01/02/2013 | 29/02/13 195 | 239 217 31 14.34| 27.95 Good

3 | 29/02/2012 | 27/03/2012 | 246 | 256 25.1 0.70 279 | 6.29 Good

4 | 27/03/2012 | 26/04/2012 | 268 | 248 2538 1.41 546 | 12.64 Good

5 | 26/04/2012 | 29/05/2012 | 15.0 15.3 15.2 0.21 140 | 191 Good

6 | 29/052012 | 26/06/2012 | 15.2 14.6 14.9 0.40 266 | 3.56 Good

7 | 26/06/2012 | 310712012 | 14.3 13.9 14.1 0.28 1.96 | 2.48 Good

8 | 31/07/2012 | 28/08/2012 | 256 19.5 226 4.3 19.13| 38.75 Good

9 | 28/08/2012 | 26/09/2012 | 19.7 19.0 19.4 0.49 2.56 | 4.45 Good

10 | 26/09/2012 | 30/10/2012 | 30.3 | 29.8 301 0.35 1.18 | 3.8 Good

11 | 3oM0/2012 | 2812012 | 230 | 274 251 2.90 11.57| 26.05 Good

12 | 281172012 | o04/01/2013 | 383 | 362 373 1.48 3.99 | 13.34 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT10 Bathgate S Bridge St |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 23
6

Adjusted Tube average: 25 +-6 ugm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: 10%_ (-24% -4%) _ _ _ _
Information about tubes to be adjusted
Diffusion Tube average: 23

6

ugm’
Average Precision (CV):

Adjusted Tube average: 26 +-6 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | ovo22012 | 439 | 438 43.9 0.07 0.16 | 0.64 Good

2 | 01/02/2013 | 29/02/13 395 | 418 407 1.63 4.00 | 14.61 Good

3 | 29/02/2012 | 27/03/2012 | 406 | 353 37.9 3.78 9.96 | 33.93 Good

4 | 27/03/2012 | 26/04/2012 | 353 | 368 36.0 1.08 3.00 | 972 Good

5 | 26/04/2012 | 29/05/2012 | 19.4 19.6 19.5 0.14 073 | 127 Good

6 | 29/052012 | 26/06/2012 | 23.0 | 229 229 0.1 0.46 | 0.95 Good

7 | 26/06/2012 | 31072012 | 226 | 244 23.4 1.05 451 | 947 Good

8 | 31/07/2012 | 28/08/2012 | 27.3 | 345 309 5.09 16.48 | 45.74 Good

9 | 28/08/2012 | 26/09/2012 | 315 | 307 311 0.57 182 | 5.08 Good

10 | 26/09/2012 | 30/10/2012 | 428 | 41.2 42.0 1.13 269 | 10.15 Good

11 | 30102012 | 281112012 | 438 | 422 43.0 1.13 263 | 10.16 Good

12 | 281112012 | 041012013 | 524 | 461 493 4.45 9.05 | 40.02 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT11 Bathgate Steelyard |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 35
5

Adjusted Tube average: 38 +-9 ugm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: -10%_(-24% -4%) _ _ _._._._.

Information about tubes to be adjusted
Diffusion Tube average: 35

S

ugm’
Average Precision (CV):

Adjusted Tube average: 39+-9 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | ovoz2012 | 355 | 363 35.9 0.57 158 | 5.08 Good

2 | 01/02/2013 | 29/02/13 354 | 317 336 2.62 7.80 | 23.51 Good

3 | 29/02/2012 | 27/03/2012 | 290 | 336 313 3.23 10.33| 29.03 Good

4 | 27/03/2012 | 26/04/2012 | 366 | 387 376 1.51 4.02 | 13.60 Good

5 | 26/04/2012 | 29/05/2012 | 196 | =20. 19.9 0.35 178 | 3.8 Good

6 | 29/052012 | 26/06/2012 | 248 | 256 252 0.54 216 | 4.89 Good

7 | 26/06/2012 | 31072012 | 253 | 244 247 0.86 347 | 769 Good

8 | 31/07/2012 | 28/08/2012 | 34.1 325 333 1.13 3.40 | 10.15 Good

9 | 28/08/2012 | 26/09/2012 | 299 | 309 304 0.71 233 | 6.35 Good

10 | 26/09/2012 | 30/10/2012 | 487 | 46.7 477 1.41 295 | 1271 Good

11 | 30102012 | 281112012 | 428 | 350 39.0 5.59 14.34| 5019 Good

12 | 281172012 | 04/01/2013 | 468 | 61.4 54.1 1032 |19.08| 92.75 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT12 Bathgate King St |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 34
6

Adjusted Tube average: 37 +-9 ugm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: 10%_ (-24% -4%) _ _ _ _
Information about tubes to be adjusted
Diffusion Tube average: 34

6

ugm’
Average Precision (CV):

Adjusted Tube average: 38 +-9 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes %, AEA Energy & Environment

Diffusion Tubes Measurements

he AEA group

Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | o1022012 | 234 238 235 0.49 211 | 445 Good

2 | 01/02/2013 | 29/02/13 20.9 17.9 19.4 2.12 10.93| 19.06 Good

3 | 29022012 | 27/03/2012 | 17.4 15.7 16.5 1.20 7.28 | 10.80 Good

4 | 27032012 | 26/04/2012 | 125 12.8 126 0.16 129 | 1.46 Good

5 | 26/04/2012 | 29/05/2012 | 6.4 6.8 66 0.28 429 | 254 Good

6 | 29/052012 | 26/06/2012 | 7.0 6.3 6.6 0.51 767 | 457 Good

7 | 26/06/2012 | 31om2012 | 7.3 5.0 6.1 1.61 26.16 | 14.42 Poor Precision

8 | 31/07/2012 | 28/08/2012 | 11.5 126 12.1 0.78 6.45 | 6.99 Good

9 | 28/08/2012 | 26/09/2012 | 10.5 10.1 10.3 0.28 275 | 2.54 Good

10 | 26/09/2012 | 3071012012 | 19.2 16.9 18.1 1.63 9.01 | 1461 Good

11 | 30102012 | 2811112012 | 15.4 16.8 16.1 0.99 6.15 | 8.89 Good

12 | 281172012 | 040172013 | 26.0 17.2 216 6.22 28.31| 55.91 Poor Precision

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT13 Bathgate High

St |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 14
6

Adjusted Tube average: 15 +/-4 pgm':'l

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: -10%_(-24% -4%) _ _ _._._._.

Information about tubes to be adjusted
Diffusion Tube average: 14

9

ugm’
Average Precision (CV):

Adjusted Tube average: 16 +/-4 pgm':'l
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes ~ , AEA Energy & Environment

From the AEA group

Diffusion Tubes Measurements Data Quality
Check

2 | Start Date | End Date Tube 1 |Tube 2| Tube 3| Triplicate | Standard oV 95% ClI Diffusion Tubes
&  |dd/mmiyyyy | dd/mmiyyyy | ugm™ | pgm™ | ugm* | Average | Deviation mean Precision Check
1 06/01/2012 | 01/02/2012 | 316 325 335 325 0.95 292 | 236 Good
2 01/02/2013 20/02/13 27.3 28.3 235 26.4 2.53 9.60 | 6.29 Good
3 20/02/2012 | 27/03/2012 | 26.8 24.9 23.2 25.0 1.80 721 | 447 Good
4 27/03/2012 | 26/04/2012 | 234 22.6 23.7 23.2 0.57 245 | 141 Good
5 26/04/2012 | 29/05/2012 14.7 145 15.0 14.7 0.25 171 | 0863 Good
6 29/05/2012 | 26/06/2012 15.5 18.2 16.8 16.8 1.35 8.02 | 3.35 Good
7 26/06/2012 | 31/07/2012 17.0 14.4 15.7 15.7 1.30 8.28 | 3.23 Good
8 31/07/2012 | 28/08/2012 | 21.3 22.2 21.1 21.5 0.59 272 | 1.46 Good
9 28/08/2012 | 26/09/2012 17.2 17.9 17.3 17.5 0.38 217 | 0.94 Good
10 | 26/09/2012 | 30/10/2012 | 27.2 27.6 23.9 26.2 2.03 7.74 | 5.04 Good
11 | 30/10/2012 | 28/11/2012 | 221 24.0 26.0 24.0 1.95 8.11 | 4.84 Good
12 | 28/11/2012 | 04/01/2013 | 29.9 425 41.6 38.0 7.03 18.50 | 17.46 Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Jaume Targa, for AEA
[Site Name/ ID: DT 14 Linlithgow Auto Unit | version 04 - February 2011
Adjusted measurement (95% confidence level) Adjusted measurement (95% confidence level)
with all data
Bias calculated using 11 periods of data Bias calculated using 12 periods of data
Tube Precision: 5 Automatic DC: 100% Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.09 (0.94 -1.29) Bias factor A: 1.11 (0.97 -1.31)
Bias B: 8% (-22% -6%) | Bias B: -10% (-24% -4%)
Information about tubes to be adjusted Information about tubes to be adjusted
Diffusion Tube average: 23 ugm® Diffusion Tube average: 23  pgm™
Average Precision (CV): 7 Average Precision (CV): 7
Adjusted Tube average: 26 +/-6 ugm™ Adjusted Tube average: 26 +-6 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes %, AEA Energy & Environment

Diffusion Tubes Measurements

he AEA group

Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oei01/2012 | o1/02/2012 | 456 | 507 48.2 3.61 7.49 | 32.40 Good

2 | 01/02/2013 | 29/02/13 458 | 40.4 43.1 3.82 8.86 | 34.31 Good

3 | 29/02/2012 | 27/03/2012 | 360 | 397 37.9 2.62 6.91 | 2351 Good

4 | 27032012 | 26/04/2012 | 317 | 394 35.4 5.23 14.78| 47.01 Good

5 | 26/04/2012 | 29/05/2012 | 21.3 13.8 17.6 5.30 30.22| 47.65 Poor Precision

6 | 29/052012 | 26/06/2012 | 33.0 | 306 318 1.70 534 | 15.25 Good

7 | 26/06/2012 | 31/07/2012 | 288 | 240 26.4 3.39 12.86| 30.49 Good

8 | 31/07/2012 | 28/08/2012 | 362 | 399 38.1 2.62 6.88 | 2351 Good

9 | 28/08/2012 | 26/09/2012 | 285 | 343 314 4.10 13.06| 36.85 Good

10 | 26/09/2012 | 30/10/2012 | 446 | 46.0 453 0.99 219 | 8.89 Good

11 | 30102012 | 281112012 | 397 | 385 39.1 0.85 217 | 762 Good

12 | 281172012 | 04012013 | 582 | 57.3 57.8 0.64 110 | 572 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT 15 Linlithgow High St NW |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 39
7

Adjusted Tube average: 43 +/-11 ygm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)

........ Bias B: -10%_(-24% -4%) _ _ _._._._.
Information about tubes to be adjusted

Diffusion Tube average: 38 pgm.a
9

Adjusted Tube average: I2 +/-10 pgm™

Average Precision (CV):
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | ovo22012 | 393 | 410 402 1.20 2.99 | 10.80 Good

2 | 01/02/2013 | 29/02/13 420 | 491 4556 5.02 11.02| 45.11 Good

3 | 29/02/2012 | 27/03/2012 | Missing | 42.9

4 | 27032012 | 26/04/2012 | 423 | 39. 407 2.26 556 | 20.33 Good

5 | 26/04/2012 | 29/05/2012 | 26.6 16.2 214 7.35 3436 | 66.07 Poor Precision

6 | 29/052012 | 26/06/2012 | 325 | 323 324 0.14 0.44 | 1.27 Good

7 | 26/06/2012 | 31072012 | 319 | 297 30.8 1.56 5.05 | 13.98 Good

8 | 31/07/2012 | 28/08/2012 | 445 | 43. 438 0.99 226 | 8.89 Good

9 | 28/08/2012 | 26/09/2012 | 39.0 | 406 39.8 1.13 2.84 | 10.16 Good

10 | 26/09/2012 | 30/10/2012 | 47.8 | 48.4 48.1 0.42 0.88 | 3.81 Good

11 | 30102012 | 281112012 | 558 | 47.2 515 6.08 11.81| 54.64 Good

12 | 281172012 | 04012013 | 505 | 53.8 52.2 2.33 447 | 2097 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT 16 Linlithgow High St SW |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 42
5

Adjusted Tube average: 46 +/-11 ygm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: 10%_ (-24% -4%) _ _ _ _
Information about tubes to be adjusted
Diffusion Tube average: 41

7

ugm’
Average Precision (CV):

Adjusted Tube average: I5 +/-11 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

he AEA group

nergy & Environment

Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check
1 06/01/2012 | 01/02/2012 49.2 44.8 47.0 3.1 6.62 | 27.95 Gooed
2 01/02/2013 29/02/13 44.2 36.1 40.2 5.73 14.27| 51.46 Gooed
3 29/02/2012 | 27/03/2012 337 34.8 34.3 0.78 227 | 699 Good
4 27/03/2012 | 26/04/2012 25.6 32.1 28.9 4.60 15.93| 41.30 Gooed
5 26/04/2012 | 29/05/2012 16.2 12.4 14.3 2.69 18.79| 24.14 Good
6 29/05/2012 | 26/06/2012 19.2 20.3 19.8 0.78 3.94 | 699 Gooed
7 26/06/2012 | 31/07/2012 18.7 18.2 18.5 0.35 192 | 3.18 Gooed
8 31/07/2012 | 28/08/2012 24.8 27.0 25.9 1.56 6.01 | 13.98 Good
9 28/08/2012 | 26/09/2012 24.9 26.7 25.8 1.27 4.93 | 11.44 Gooed
10 | 26/09/2012 | 30/10/2012 39.4 40.1 39.8 0.49 1.25 | 4.45 Good
11 30/10/2012 | 28/11/2012 38.6 44.0 41.3 3.82 9.25 | 34.31 Gooed
12 | 28/11/2012 | 04/01/2013 50.9 50.2 50.6 0.49 0.98 | 445 Good
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents Jaume Targa, for AEA
[Site Name/ ID:] DT 17 Linlithgow High St NE | version 04 - February 2011
Adjusted measurement (95% confidence level) Adjusted measurement (95% confidence level)
with all data

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 32
7

Adjusted Tube average: 35+-9 ugm™

-3
ugm

Average Precision (CV):

Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: -10%_ (24% -4%) _ _ _ _ _ _
Information about tubes to be adjusted
Diffusion Tube average: 32

7

ugm’
Average Precision (CV):

Adjusted Tube average: 36 +-8 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | ovoz2012 | 492 | 379 436 7.99 18.35| 71.79 Good

2 | 01/02/2013 | 29/02/13 453 | 49.2 473 2.76 584 | 2478 Good

3 | 29/02/2012 | 27/03/2012 | 449 | 443 446 0.42 0.95 | 3.81 Good

4 | 27/03/2012 | 26/04/2012 | 203 | 360 327 4.74 1451 | 42.57 Good

5 | 26/04/2012 | 29/05/2012 | 18.7 15.2 17.0 2.47 1460 22.24 Good

6 | 29/052012 | 26/06/2012 | 289 | 310 30.0 1.48 4.95 | 13.34 Good

7 | 26/06/2012 | 31/07/2012 | 26.1 246 254 1.06 418 | 953 Good

8 | 31/07/2012 | 28/08/2012 | 37.9 | 37.0 375 0.64 170 | 572 Good

9 | 28/08/2012 | 26/09/2012 | 362 | 363 36.3 0.07 0.20 | 054 Good

10 | 26/09/2012 | 30/10/2012 | 433 | 41.9 426 0.99 232 | 889 Good

11 | 30102012 | 281112012 | 475 | 47.4 475 0.07 0.15 | 0.64 Good

12 | 281172012 | 04/01/2013 | 662 | 495 57.9 1181  |20.41| 106.10 Poor Precision

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT 18 Linlithgow High

StSE |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 37
6

Adjusted Tube average: 40 +/- 10 ygm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: 10%_ (-24% -4%) _ _ _ _
Information about tubes to be adjusted
Diffusion Tube average: 38

7

ugm’
Average Precision (CV):

Adjusted Tube average: I3 +/-10 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | 01/02/2012

2 | 01/02/2013 | 29/02/13

3 | 29/02/2012 | 27/03/2012

4 | 27/03/2012 | 26/04/2012

5 | 26/04/2012 | 29/05/2012

6 | 29/052012 | 26/06/2012

7 | 26/06/2012 | 31/07/2012 | 28.0 | 245 26.3 2.47 9.43 | 22.24 Good

8 | 31/07/2012 | 28/08/2012 | 363 | 359 36.1 0.28 0.78 | 2.54 Good

9 | 28/08/2012 | 26/09/2012 | 317 | 345 331 1.98 598 | 17.79 Good

10 | 26/09/2012 | 30/10/2012 | 413 | 442 428 2.05 480 | 18.42 Good

11 | 30102012 | 281112012 | 379 | 406 39.3 1.91 486 | 17.15 Good

12 | 281172012 | 04/01/2013 | 540 | 523 53.2 1.20 2.26 | 10.80 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT 19 Linlithgow High

StN |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 38
5

Adjusted Tube average: 42 +/- 10 ygm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: -10%_(-24% -4%) _ _ _._._._.

Information about tubes to be adjusted
Diffusion Tube average: 38

S

ugm’
Average Precision (CV):

Adjusted Tube average: I3 +/-10 pgm™
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West Lothian Council

Adjustment of DUPLICATE or TRIPLICATE Tubes _E AEf\E

Diffusion Tubes Measurements

nergy & Environment

he AEA group
Data Quality
Check

2 o | StartDate | End Date Tube 1| Tube 2| Tube 3 | Triplicate | Standard cv 95% CI Diffusion Tubes
g | ddimmiyyyy | ddimmiyyy [ ygm™ | pgm ™ | ugm® | Average | Deviation mean Precision Check

1 | oeio1/2012 | 01/02/2012

2 | 01/02/2013 | 29/02/13

3 | 29/02/2012 | 27/03/2012

4 | 27/03/2012 | 26/04/2012

5 | 26/04/2012 | 29/05/2012

6 | 29/052012 | 26/06/2012

7 | 26/06/2012 | 31072012 | 275 | 269 27.2 0.42 156 | 3.81 Good

8 | 31/07/2012 | 28/08/2012 | 402 | 403 403 0.07 0.18 | 064 Good

9 | 28/08/2012 | 26/09/2012 | 364 | 365 365 0.07 0.19 | 0564 Good

10 | 26/09/2012 | 30/10/2012 | 47.4 | 435 455 2.76 6.07 | 2478 Good

11 | 30102012 | 281112012 | 462 | 516 48.9 3.82 7.81 | 34.31 Good

12 | 281172012 | 04/01/2013 | 50.1 527 514 1.84 3.58 | 16.52 Good

13

Itis necessary to have results for at least two tubes in order to calculate the precision of the measurem ents

Jaume Targa, for AEA

[Site Name!/ ID:]

DT 20 Linlithgow High

StS |

Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 5 Automatic DC: 100%
Bias factor A: 1.09 (094 -1.29)
Bias B: -8% (-22% -6%)
Information abouttubes to be adjusted
Diffusion Tube average: 42
3

Adjusted Tube average: 45 +/- 11 ygm™

-3
ugm

Average Precision (CV):

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 12 periods of data
Tube Precision: 8 Automatic DC: 100%
Bias factor A: 1.11 (0.97 - 1.31)
........ Bias B: -10%_(-24% -4%) _ _ _._._._.

Information about tubes to be adjusted
Diffusion Tube average: 42

3

ugm’
Average Precision (CV):

Adjusted Tube average: 16 +/-11 pgm™
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